Rat brain DNA transcript profile of halothane and isoflurane exposure.
Inhaled anesthetics produce many effects and bind to a large number of brain proteins, but it is not yet clear if this is accompanied by widespread changes in gene expression of the biological targets. Such changes in expression might implicate functionally important targets from the large pool of binding targets. Both rats and isolated primary cortical neurons were exposed to anesthetics and DNA oligonucleotide microarrays were used to detect and quantify transcriptional changes in neural tissue. Using analysis of variance with multiple testing correction, multiple exposures of rats to 0.8 MAC (minimum alveolar concentration) halothane only produced significant changes in a few metabolic genes. No significant in-vivo gene transcriptional response to 0.8 MAC isoflurane was detected. The use of primary cortical neurons allowed exposure to 3 MAC anesthetics without evidence of toxicity. Isoflurane altered several genes involved with neurotransmitter transport, signaling and cellular structure, whereas halothane produced few detectable changes in these cultured cells. Selected genes were confirmed by quantitative reverse transcription-polymerase chain reaction. Although indicating only a small degree of transcriptional regulation, these data implicate several plausible targets, including synaptic vesicle handling, that might contribute to drug action. In addition, the data show different gene expression profiles for the two inhaled anesthetics, suggesting unique pharmacological targets and mechanisms in each case.